Comparison of the effects of acute and subchronic administration of Aroclor 1254, a commercial mixture of polychlorinated biphenyls, on pentobarbital-induced sleep time and [14C]pentobarbital disposition in mice.
We have reported previously that polychlorinated biphenyls (PCBs) alter neurochemistry and suppress spontaneous locomotor activity in mice. The present study was initiated to determine whether orally administered (Aroclor 1254) would potentiate pentobarbital-induced sleep time. Sleep time was enhanced significantly by Aroclor 1254 (500 mg/kg) given 0 to 8 h prior to pentobarbital, with the peak effect occurring at 2 h. This effect was demonstrated to be dose-responsive in the range of 5 to 25 mg/kg given 2 h prior to pentobarbital, but only slightly larger increments in sleep time were observed with higher doses of PCBs (50, 100, 250, and 500 mg/kg). Administration of vehicle or Aroclor 1254 (30 or 100 mg/kg) for 14 successive days reduced sleep time when pentobarbital was given 45 min after the last dose of vehicle or Aroclor 1254, with a further reduction when pentobarbital was given 24 h after the last dose. As a correlate to the sleep-time studies, levels of pentobarbital and metabolites were measured in brain, liver, and plasma of mice that had received varying doses of Aroclor 1254 2 h prior to [14C]pentobarbital. Elevated levels of pentobarbital and decreased levels of metabolites were found after acute administration of Aroclor 1254 during a period of time when Aroclor 1254-treated mice were still asleep. These effects of Aroclor 1254 on pentobarbital disposition were found to be dose-dependent. Brain levels of pentobarbital in mice after 14 d of Aroclor 1254 treatment (30 mg/kg) were less than those in vehicle-treated animals, and these levels were consistent with the reduced sleep times. Thus, a correlation between pentobarbital brain levels and sleep time in both Aroclor 1254-treated and nontreated animals suggests that Aroclor 1254 does not alter pentobarbital narcosis by a direct action on the brain. Rather, acutely administered Aroclor 1254 may be augmenting sleep time by competing with pentobarbital for metabolic sites in the liver, while chronically administered Aroclor 1254 induces pentobarbital metabolism.